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Introduction

Eating disturbances were included among the early descriptions of autism
(Asperger 1944; Ritvo and Freeman 1978). Even though they are not included in
the diagnostic DSM criteria for autism spectrum disorder (ASD ), eating problems,
such as feeding difficulties, pica, rumination, or overeating, are clinically important
associated features in many cases of ASD (Rastam 2008).

In typically developing children, eating problems are common, affecting
2040 %. In children with autism, eating problems are even more common affect-
ing most children at some time (Kodak and Piazza 2008). In ASD they can also be
more severe and tend to continue into adolescence and adulthood (Nicholls et al.
2001). Childhood “picky eating” and gastrointestinal problems have been linked to
the development of teenage anorexia nervosa (AN) (Marchi and Cohen 1990;
Rastam 1992). Marchi and Cohen also found problem meals and pica to be
significant risk factors for bulimic symptoms. That research group later in
a prospective epidemiological study of 800 children and their mothers looked at
early childhood eating problems, including pica, and problems with meals. Some of
the mealtime problems were related to future problems with anorectic or bulimic
symptoms but pica was not (Kotler et al. 2001).

Problematic eating seems to be overrepresented in institutionalized patients with
intellectual disability and to a less degree in individuals with intellectual disability
living at home (Gravestock 2000; Hove 2004). Few studies of disordered eating
in patients with intellectual disabilities include adults diagnosed with autism.
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Specific medical disorders and developmental disabilities, e.g., Prader-Willi syn-
drome, associated with specific eating behaviors are best described in the context of
the respective syndrome and will not be dealt with in this chapter.

Disordered Eating in ASD
Rumination

Rumination involves repetitive regurgitation of ingested food, rechewing the food,
and re-swallowing. Rumination is commonly believed to be an unconscious learned
behavioral disorder involving voluntary relaxation of the diaphragm. A detailed
story seems to be the best diagnostic tool according to a recent update on the
rumination syndrome (Talley 2011). The author states that “pharmacologic therapy
is of no value in these patients, as far as [ am aware; antireflux therapy does not have
an effect.” Further that “diaphragmatic rebreathing training teaches patients to relax
their diaphragm during and after meals; because rumination cannot occur in this
setting, it is eventually extinguished (unlearned).”

The rumination syndrome is believed to be rare but to be probably more common
in autism especially in those with severe intellectual disabilities (Grewal and Fitz-
gerald 2002). However, rumination should be considered in the ASDs at all ages and
at all levels of cognitive functioning (Parry-Jones 1994). A search for eating disorders
(EDs) in eight volunteers with rumination found that in three women childhood
rumination predated the development of bulimia nervosa (BN) (Eckern et al. 1999).
Rumination may lead to weight loss, malnutrition, caries and erosion of the teeth
enamel, and electrolyte abnormalities (Chial et al. 2003). Dental problems resulting in
painful eating can lead to food refusal. Treatment studies have been done almost
exclusively on those with intellectual disabilities. In a comprehensive review Lang and
co-workers (Lang et al. 2011) report on 21 studies involving a total of 32 individuals.
Only in eight of these 21 studies, individuals with diagnosed autism participated. The
studied treatments of rumination include change of diet, most often by giving addi-
tional food, sensory-based intervention, e.g., teaching the patient to chew on a ring or
gum, and socially based intervention, e.g., giving attention or verbal praise.

Pica

In pica nonedible substances are repeatedly consumed. The phenomenon has been
linked to developmental disorders, particularly autism with intellectual disability, but
has been described in ASD with normal intellectual abilities. Pica may be looked upon
as an impulsive repetitive behavior in ASD that can be stress related or enhanced by
boredom. The inedible object may give sensations from the mouth perceived as
stimulating, or the mouthed object may in itself be a stimulant such as nicotine.

In 70 mostly adult patients, including 25 outpatients, with classic autism and
intellectual disabilities, pica was described in 42 (60 %). They were compared to
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70 individuals institutionalized because of Down’s syndrome. Only three in that
group had pica, two cases with Down’s syndrome and autism and one with Down’s
syndrome and probable schizophrenia (Kinnell 1985). In a study of 48 mentally
handicapped adults living in community settings, deviant eating behavior was
overrepresented in 15 adults with autism compared to 33 adults with no autism
diagnosis (O’Brien and Whitehouse 1990). Only two cases with autism (and none in
the other group) had pica. Thus, pica may be rare in autism outside of institutions,
but when present it is potentially dangerous and not easy to treat. Pica can result in
decreased appetite, gastrointestinal problems, melena, or poisoning with heavy
metals (Geier and Geier 2006; Shannon and Graef 1996). In a study of children
with classic autism, pica was found in one third (Raiten and Massaro 1986). Among
reported complications were malnutrition, ulcers and bleeding from the mouth,
esophagus, ventricle, and intestines, even intestinal perforation, and lead and
nicotine poisoning.

In individuals within the autism spectrum, unwanted symptoms and behaviors
are reduced in an autism-friendly milieu. Depression should be considered and
treated. Studied interventions in pica have included to present interesting things to
do, to eliminate stress, and to reward other activities (Piazza et al. 1998), and also
positive reinforcement, e.g., snacks, increased activation, and praise and attention
when the person is engaged in desirable behaviors (Smith 1987). Detecting the
plausible cause for pica in a young man who ate cigarettes with nicotine, which has
a proven stimulating effect on attention, nicotine cigarettes were replaced with
cigarettes instead containing herbs, and the behavior stopped (Piazza et al. 1996).

Prescribed chelators have been used to try to remove tissue-bound heavy metals.
A recent study of 17 individuals with autism, 12 of those with pica behavior (Soden
et al. 2007), failed to show excess chelatable body burden of arsenic, mercury, lead,
or cadmium (cadmium excretion rose marginally). In the case of ingestion of larger
(or sharp) objects, surgical removal can be necessary (Rashid et al. 2010).

Overweight

Abnormal sensations of hunger and satiety as well as disordered eating seem to be
common in ASD and entail the risk of over- or underweight. In a prospective study
in the UK of very young children, despite abnormal feeding habits and a narrow
food repertoire in the ASD group, BMI did not differ between 79 children with ASD
and 12,901 controls at ages 18 months and at 7 years (Emond et al. 2010). In older
children obesity seem to be more common. Using reported height and weight and
the corresponding BMI from 46,707 subjects aged 10-17 years collected by the
National Survey of Children’s Health (NSCH-2003), a study found the prevalence
of obesity among children 10-17 years of age without a chronic condition to be
12.2 % compared to 23.4 % in children with autism. Obesity was defined as >95th
percentile of the sex-specific BMI for age growth charts, adjusted for underlying
demographic and socioeconomic factors (Chen et al. 2010). In adolescents with
ASD in a tertiary care clinic in Boston, USA, overweight was significantly more
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common compared to a group with attention problems and to an age-matched
reference population (Curtin et al. 2005). Only a small number of those with
ASDs were on medication. In Canada 48 young adults (of 76 eligible) who had
been diagnosed with autism as preschoolers participated with their families in
a telephone interview at mean age 24 years. Twenty individuals (42 %) were
overweight or obese (some of those were on medication), while two individuals
were underweight (Eaves and Ho 2008). In adult psychiatry where medication is
often used for stress-related behaviors with mood swings and aggressive outbursts,
overweight is one of the most common adverse effects.

Eating Disturbances and Underweight in Asperger’s Disorder

Selective eating and extreme diets are common in Asperger’s disorder. An adoles-
cent girl with changed eating habits and resulting weight loss would readily be
recognized as AN. In teenage boys with Asperger’s disorder, eating abnormalities
resulting in underweight tend to be overlooked. Distorted ideas about food can
become obsessive/compulsive, resulting in weight loss, and, while not being typical
for AN, may have the same consequences. An overrepresentation of low body
weight has been shown in male adolescents with Asperger’s disorder associated
with abnormal eating behaviors (Hebebrand et al. 1997; Sobanski et al. 1999) or in
one study ascribed to hyperactivity (Bolte et al. 2002). A Danish study found BMI
percentile of boys (but not girls) with ASD to be significantly reduced compared
with matched BMI growth charts from the general population (Mouridsen et al.
2008). In adults with ASD and normal intelligence, health reasons are often the
given explanation for vegetarianism and other special diets. Refusal of prescribed
medicine except for vitamins and preference of complimentary herbal medications
seem to be common in clinical practice.

Polydipsia

Polydipsia, to the point of dangerous water intoxication, presents a special problem
in autism with intellectual disability (Terai et al. 1999). Polydipsia can be life
threatening as serum sodium is diluted with a risk for seizures and cardiac arrest.
Baseline weights must be established and correlated to serum sodium levels. Water
intake may have to be monitored with a weight-water protocol.

Food Neophobia

One aspect of selective eating (see below) is food neophobia. The avoidance or
refusal of new foods is overrepresented in ASD and generally in individuals wary of
all new sensations and according to studies of twins in the general population in the
UK seems to be a heritable trait (Cooke et al. 2007).
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Selective Eating

Selective eating is one of the most common eating problems in ASD and can have
detrimental effects on nutrition and general wellbeing. Selective eating if occurring
in a child with ASD will often continue into adolescence and adult years but has
only been studied in a structured way in children. In current taxonomies, selective
eating is best placed as a “Feeding disorder of infancy and childhood” in the DSM
system. Selective eating in children is extensively described in another chapter in
this book.

Gastrointestinal Problems

In children with ASD a high rate of reported gastrointestinal symptoms compared
to peers, in most cases with no known medical causes, were reported (Levy et al.
2007), including abnormal stool consistency (e.g., diarrhea in 20 % and consti-
pation in 16 %). About 8 % of all children and 4 % of adults in the general
population are allergic to some foods, presumably as many with ASD. Food
allergies have been suspected to increase autistic behaviors in autism, leading
to the recommendations of diverse diets (Cormier and Elder 2007). It has even
been proposed that autism might be a disorder with abdominal features, but
according to a recent review, studies are far from conclusive (Erickson et al.
2005). In a large prospective longitudinal study of over 800 children, parent-
reported gastrointestinal problems attended by the health services during early
childhood were not associated with self-reported autistic traits in young adulthood
(Whitehouse et al. 2011).

In individuals with food, appetite, or weight problems, medical explanation must
be considered (Buie et al. 2010). Diets free from gluten and casein have been
advocated in autism but that has not been substantiated in research according to
arecent Cochrane review (Millward et al. 2008). Neither has there been evidence in
epidemiological studies for dietary supplementation (vitamins, minerals, or omega-
3 fatty acids) in autism. There is some evidence for treatment with omega-3 fatty
acids in ADHD, and dietary omega-3 fatty acids can be of use in those with ASD
and ADHD combined.

Sensory Abnormalities

Problems with food and mealtime behaviors in individuals with ASDs have
a multifactorial background, and sensory abnormalities with hyper- or
hyposensitivity to auditory, visual, and tactile stimuli and to smell/taste play
a large part. A prospective follow-up study of patients with autism found problems
with sensory stimuli to be the most consistently impairing symptoms present from
childhood up to age 30 years of age (Billstedt et al. 2007). Sensory sensitivity to
food in ASD is extensively described elsewhere in this book.
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One common problem in ASDs is to estimate quantity and size. Adults with
ASDs prefer exact recipes and “standardized” food portions. An individual with
Asperger’s disorder do not understand how many cookies to take when offered. He
or she does not wipe his/her mouth when eating because of deficits in tactile
sensitivity. The poor time estimation makes it difficult to eat in pace with others.

Interests and Routines

Restricted and intense ideas and interests can play a large part in eating difficulties
in ASDs. Behaviors tend to be repetitive and the food repertoire narrow. There is
often a lack of knowledge of nutrition and metabolism even in highly intelligent
individuals. Some basic cooking training may help them to understand that feeding
is not an exact science. Orthorexia nervosa is a fixation on healthy food to a degree
when the individual gives up his/her normal /ife style (Bagci Bosi et al. 2007) and
focuses on the quality of food. Some foods are thought to be dangerous or artificial
as opposed to healthy or natural. The monomaniac pursuit of an interest in combi-
nation with a deficit in common sense could make this fixation particularly danger-
ous in individuals with ASD according to clinical reports.

Food rituals and routines can be damaging to social life in young people with
otherwise some capacities for mixing with others. On the other hand routines can be
beneficial, e.g., to have a fixed schedule for most meals.

Social Interaction at Mealtime

Eating with other people is an ordeal for many in the autism spectrum. To manage
small talk, and at the same time chew and handle cutlery, requires the ability to
perform at least two things simultaneously. Persons with ASD do not seem to pick
up mealtime etiquette by observation the way children normally do. Social stories
have been used in individual cases (Bledsoe et al. 2003) with some success after
repeated practicing. Still, there is the problem in ASD to generalize from one
situation to another. Young people with Asperger’s disorder sometimes prefer to
study the complex etiquette involved in table manners in books. While it may be
helpful for them to learn to use rules and routines around eating situations to their
advantage, these same routines may feel like a strait jacket for family and friends.

Motor Problems

Motor problems are common in ASD, and clumsiness is overrepresented in adults
with Asperger’s disorder (Tani et al. 2006). Taking the knife and fork in the
“wrong” hand seems to be common, maybe because of left-right confusion or
because of imitation problems. Oral motor dysfunction should be considered in
selective eating with avoidance of food items that are difficult to chew or swallow
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or cause drooling. Oral motor therapy has shown effect alone or combined with
applied behavior analysis in cases with autism comorbid with other medical
conditions (Lang et al. 2011).

Eating Disorders in ASD
Social Communication Problems in Eating Disorders

Eating disorders according to the DSM-IV (APA 1994) encompass anorexia
nervosa (AN), bulimia nervosa (BN), and eating disorder not otherwise specified
(ED NOS). The prevalence of AN, BN, and ED NOS are 0.3-0.7 %, 1 %, and 3 %,
respectively, in adolescent girls and young women (Hoek and van Hoeken 2003;
Rastam et al. 1989). Prepubertal AN is rare and carries a worse prognosis.
In contrast to ASD there is a huge overrepresentation of eating disorders (EDs) in
females, with a gender ratio of 10:1-2 (Hoek and van Hoeken 2003). AN is
characterized by a refusal to maintain weight at or above a minimally normal
weight for age and height; an intense fear of gaining weight, even though under-
weight; body image distortion; and in postmenarcheal women amenorrhea
(APA 1994). To assign a diagnosis of BN, the individual has to exhibit recurrent
episodes of binge eating with a sense of lack of control over eating during the
episode, recurrent inappropriate compensatory behavior (e.g., self-induced
vomiting and misuse of laxatives) in order to prevent weight gain, and a self-
evaluation, which is unduly influenced by body shape and weight. The binge eating
and the inappropriate compensatory behavior must occur at least twice a week
during a 3-month period (APA 1994). ED NOS is a generic for ED diagnoses and
comprises subthreshold AN and BN. In addition ED NOS includes binge eating
disorder (BED) that resembles BN regarding the binge eating symptomatology,
but in BED no inappropriate compensatory behavior is present (APA 1994).
Therefore there is a risk for individuals with BED to develop overweight and
obesity (Fairburn et al. 2000).

Biological factors play an important role in the development of AN. Neurobio-
logical studies of humans and animals suggest gender differences in body compo-
sition, activity levels, and responses to starvation and stress. Family and twin
studies show genetic factors to be of great importance regarding the emergence
of AN. First-degree relatives of individuals with AN have a tenfold increased risk to
develop the ED themselves (Strober et al. 2000). According to a recent Swedish
twin study the heritability for AN was 0.56 (Bulik et al. 2006). Individuals who later
developed AN were more likely to have complications in the perinatal period
(Cnattingius et al. 1999). The etiology of BN is believed to be less biologically
loaded than AN and is preferably explained by psychosocial factors. For instance,
the concordance of BN among mono- and dizygotic twins is similar, around 30 % in
both groups. However, in many cases of BN there is a history of AN.

The psychiatric symptoms seen during AN illness are not pathognomonic for
EDs. In the late 1940s an experiment was conducted on healthy males in the United
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States in order to study the psychological and physical consequences of semi-
starvation for half a year, the “Minnesota Starvation Experiment.” Social with-
drawal, depressed mood, preoccupation with food, decreased sexual interest, and
attention deficits were observed among the males during semi-starvation in the
experiment (Keys et al. 1950). These symptoms are also present during the acute
phase of AN. Could the poor social functioning in AN be the consequence of the
starvation or are there primary problems, before AN onset, with social communi-
cation? Several researchers have found problems with social withdrawal before AN
onset, which have been described as separation anxiety disorders (Shoebridge and
Gowers 2000), social phobia (Godart et al. 2000), ASDs (see the Gothenburg study
below), and shyness (Fairburn et al. 1999). The social communication problems
may be an important trigger mechanism for developing AN. In fact, one study
found that the most common precipitating stressor of AN was severe difficulties
interacting with close others (Schmidt et al. 1997). The social communication
problems do not solely occur premorbidly and during the acute AN phase but
remain after recovery (Anckarsater et al. 2011; Wentz et al. 2009).

The Coexistence of Autism Spectrum Disorders in Eating
Disorders

A possible linkage between autism and AN was first suggested by Christopher
Gillberg (1983) who described an overrepresentation of AN in close relatives of
families with a child with autism.

The Autism Spectrum Quotient, AQ (Baron-Cohen et al. 2001), is a widely used
instrument measuring autistic traits in individuals with normal intelligence. AQ has
been administered in AN patients, who scored significantly higher than healthy
controls both on total scores and on the subscales assessing social skills, attention
switching, and imagination (Hambrook et al. 2008). In UK a study of 132
schoolchildren, 61 boys, found a significant relationship between self-reported
eating disorder psychopathology and higher levels on AQ (Coombs et al. 2011).

In an 18-year follow-up study of teenage-onset AN (the Gothenburg study; see
below), individuals who had at least once been assigned an ASD diagnosis scored
significantly higher on all but one AQ subscale compared with a matched compar-
ison group. Interestingly, individuals in the AN group who never had been assigned
an ASD diagnosis also differed from the comparison group on the total AQ score
and two subscales (attention switching and attention to detail) (Anckarsater et al.
2011).

Alexithymia in Eating Disorders

Alexithymia, which is an impaired ability to identify and describe emotional states,
is found in individuals with ASD (Hill et al. 2004) and their close relatives
(Szatmari et al. 2008). Higher levels of alexithymia have been identified in both
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individuals with AN and BN. In BN there are conflicting findings regarding the
impact of coexisting depressive symptoms contributing to higher alexithymia
scores (Parling et al. 2010; Speranza et al. 2007). Recovered AN individuals who
exhibit elevated levels of alexithymia are preferably cases classified with an
empathy disorder, in some cases fulfilling an ASD diagnosis (Rastam et al. 1997).

Males with Eating Disorders

Males with EDs are far less studied than females. They comprise a small minority,
and the samples are often too small to render enough power in order to perform
statistical analyses. The literature often mentions two categories of males with ED;
one category that develop an ED in order to accomplish athletic achievements, and
another category where the clinical representation resembles that in females. In
recent years some studies have looked at sexual orientation and found an overrep-
resentation of asexual and homosexual males with AN and BN (Carlat et al. 1997,
Muise et al. 2003). One study reported on premorbid traits in males with AN. Half
the group had few or no friends, and a substantial minority was described as
obsessive. Some were characterized as “meticulous,” “thorough,” “ruled by the
clock,” or “always taking hobbies to extremes” (Sharp et al. 1994). These
premorbid traits are similar to those seen in ASD. A Swedish register study
compared 61 males adults born in 1968-1977 hospitalized because of AN at
mean age 14.9 years to their age-matched peers in the general population (Lindblad
et al. 2006). In adult years they significantly less often had a life involving a partner
and children, which is in agreement with another controlled study of male AN
(Woodside et al. 2001).

Neuropsychology in AN and BN: Similarities with ASD

Neuropsychological studies on EDs in the past two decades have increased the
understanding of the underlying psychopathology of the EDs. Especially in terms of
AN, the cognitive profile shows many similarities with ASD. Social communication
is one area that can be impaired in EDs, AN in particular. Assessments of facial
emotion recognition have shown that individuals with AN perform worse on these
tasks compared with healthy controls (Harrison et al. 2010; Pollatos et al. 2008).
Interestingly, one study showed that it was most problematic for individuals with
AN to interpret neutral faces, which was confirmed by increased neuronal activity
using visual evoked potentials (Pollatos et al. 2008). Preliminary findings indicate
that impaired facial emotion recognition seems to persist after recovery from AN
(Harrison et al. 2010). Legenbauer and co-workers found no difference between
individuals with BN and healthy controls regarding recognition of facial emotion
expression in general. The emotion “surprise” was the only expression that differed
between the groups, showing an impairment in the individuals with BN
(Legenbauer et al. 2008). Furthermore, the BN group had problems with emotional
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self-awareness, which was interpreted as “a cognitive-affective disturbance in
emotion recognition.”

Not only visual emotion recognition is impaired in AN, but also reading emo-
tions in voices has been found to be deviant in currently ill AN cases. However, this
deficit seems to normalize after the individuals have recovered from their ED
(Kucharska-Pietura et al. 2004). Social communication can also be impaired due
to lack of facial expression, and one study has found individuals with AN to be less
facially expressive than a healthy comparison group concerning positive affect but
not negative affect, but that could be attributed to concurrent. depressive symptoms
(Davies et al. 2011).

Kate Tchanturia, Janet Treasure, and co-workers have done pioneering work to
increase the understanding of the cognitive style in EDs and similarities with ASD
regarding flexibility, central coherence, and mentalizing. Flexibility is an executive
function that can be assessed with set-shifting tests. Problems with flexibility are
well known in ASD and have been repeatedly found in adults with current AN and
after weight gain (Roberts et al. 2007; Tchanturia et al. 2004), as well as in other
EDs, e.g., BN (Roberts et al. 2007). Interestingly, poor flexibility has also been
noticed in healthy sisters of women with AN (Tenconi et al. 2010). Adolescents
with AN did not differ from healthy controls regarding set shifting in one study
(Shott et al. 2012). The different cognitive pattern in adolescents compared to
adults with AN could be due to the more longstanding illness in adults with AN
leading to a greater impact on the developing brain (Shott et al. 2012).

Central coherence is characterized by the ability to see the bigger picture as
opposed to focusing on details. Weak central coherence is reported in AN both
during current illness and after recovery, and also in BN. Sisters of individuals with
AN have shown a similar cognitive pattern (Lopez et al. 2009; Tenconi et al. 2010).

Both poor flexibility and weak central coherence have been suggested as possi-
ble endophenotypes for EDs, AN in particular (Lopez et al. 2009; Tenconi et al.
2010). Problems with flexibility and central coherence can to some extent explain
why AN individuals manage to adhere to a strict diet and are not able to realize the
severity of the illness and its devastating consequences.

Theory of mind (ToM) or mentalizing has been explored in AN. Currently ill AN
individuals perform significantly worse than healthy comparison cases regarding
ToM tasks, e.g., Happé’s cartoon task (Tchanturia et al. 2004). However, divergent
findings are reported concerning recovered AN individuals; one study showed
normal performance (Oldershaw et al. 2010) and another study reported that
long-term recovered AN individuals performed significantly worse than healthy
matched controls regarding accuracy on Happé’s cartoon task (Gillberg et al. 2010).

Neuroimaging Correlates in AN
Neuroimaging studies in AN individuals have shown deviant patterns similar to

findings in individuals with ASD. Rastam and colleagues (Rastam et al. 2001) used
single-photon emission computed tomography (SPECT) to examine a group of
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females where the great majority had recovered from teenage-onset AN.
Hypoperfusion was observed in the temporoparietal and orbitofrontal lobes.
Another study found unilateral temporal hypoperfusion in currently ill children
and adolescents with AN (Gordon et al. 1997). The hypoperfusion persisted in three
individuals who were reassessed after weight gain. The areas affected in the two
studies have also shown impaired perfusion in studies of autism (Ito et al. 2005).
Controlled studies using functional magnetic resonance imaging (fMRI) in individ-
uals with chronic AN and recovered individuals show reduced activity in rest and
increased activity after food stimuli in prefrontal cortex and anterior cingulate
cortex (Uher et al. 2003). Both these areas are also known for being engaged in
processing theory of mind (Brune and Brune-Cohrs 2006).

The Gothenburg Study

The Gothenburg study is a prospective longitudinal community-based study of
teenage-onset AN (Gillberg et al. 1995; Rastam et al. 1989; Wentz et al. 2001;
Wentz et al. 2009), which has been reporting on the course of AN over a period of
18 years. The study was the first project in the ED area to investigate systematically
the occurrence of autistic traits and ASD. The findings regarding the coexistence of
ASD in AN will be described in detail here.

In an epidemiological study a total cohort born in 1970 and living in the city of
Gothenburg in 1985 was screened for AN (Rastam 1992; Rastam et al. 1989). In all,
there were 25 individuals (two boys) with AN born in 1970. One girl only
participated in the screening phase leaving 24 individuals to constitute the popula-
tion-based group. At the time of the epidemiological study, another 27 individuals
(one boy) with AN born in the adjacent years and living in Gothenburg were
referred to the study, in most cases by the school nurses. The population-based
group and the referred group were compared and found to be similar in almost all
aspects other than treatment received. The two groups were pooled together in order
to constitute the total AN group consisting of 51 individuals with AN (48 girls and
three boys) according to criteria in the DSM-III-R (APA 1987) and the DSM-IV
(APA 1994). The school nurses in Gothenburg were asked to select comparison
cases without any suspicion of eating problems matched for age, gender, and school
(COMP group). The COMP group also consisted of 51 individuals, 48 girls and
three boys. The AN and the COMP group have been examined at four occasions
starting at mean age 16 years, and with follow-up studies at ages 21, 24, and
32 years.

At all four examinations a rater blinded to group status has assigned autism
spectrum diagnoses. At the time of the first examination at mean age 16 years (AN
Study 1), all mothers took part in an in-depth interview regarding, among other
things, early development, premorbid symptomatology concerning temperament,
personality, and mental symptoms. On the basis of de-identified case notes
concerning premorbid history, a blinded rater assigned diagnoses of ASD (Rastam
1992). In each follow-up study, when only three individuals had persisting
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Table 1 Instruments used at AN Study 1 to AN Study 4 to assess ASD

Type of instrument
AN Study 1 Structured interview with mother

AN Study 2 Dewey Social Awareness Test (Dewey 1991), Checklist for autistic disorder (APA
1987) and Asperger’s syndrome (Gillberg and Gillberg 1989)

AN Study 3 Asperger Syndrome Diagnostic Interview (Gillberg et al. 2001), Checklist for
autistic disorder (APA 1994) and Asperger’s syndrome (Gillberg and Gillberg 1989)

AN Study 4 Asperger Syndrome Diagnostic Interview (Gillberg et al. 2001), Checklist for
autistic disorder (APA 1994) and Asperger’s syndrome (Gillberg and Gillberg
1989), Autism Spectrum Quotient (Baron-Cohen et al. 2001)

underweight, a new blinded rater assigned ASD diagnoses after personal interview.
In Table 1 the instruments used in order to assign ASD diagnoses are shown. In AN
Study 3 an instrument for early detection of autistic symptoms in infants was used
in those individuals who had become parents. The instrument, CHecklist for Autism
in Toddlers, CHAT (Baron-Cohen et al. 1992), has been widely used for autism
screening purposes and should preferably be used when the child is 18 months old.

The interviews with the mothers revealed a significant overrepresentation of an
early history of extreme feeding problems, severe stomach ache, or other severe
gastrointestinal problems causing inpatient treatment in the AN group, affecting
half the group (Rastam 1992). Early feeding problems have been put forward
(Gillberg 2010) to be one of the first symptoms of ESSENCE (Early Symptomatic
Syndromes Eliciting Neurodevelopmental Clinical Examinations) which in turn
can develop into a neurodevelopmental disorder such as ASD, ADHD, and speech
and language disorder. Based on the retrospective semi-structured interviews with
the mothers, the researchers found that obsessionality, poor social skills, and even
autistic traits had been present in half the AN group from childhood. Before the
study none had been suspected with an ASD diagnosis. The mothers gave descrip-
tions of how their children had distinguished themselves from their peers; they had
“poor social interaction with peers,” they tended to be dependent on only one friend
that they used as a role model, they were dependent upon “rules, routines, and
rituals,” and they were described as “perfectionistic and overambitious,” “stub-
born,” having “unusual interests,” had been “unaware of other people’s perspec-
tives,” and had problems with separation anxiety. The family history interview with
the mothers in AN Study 1 and with the probands in AN Study 2 showed an
overrepresentation of poor social skills in first-degree relatives of individuals in
the AN group (Nilsson et al. 1998).

Alexithymia was examined by using Toronto Alexithymia Scale (TAS-20) in AN
Study 2 (Rastam et al. 1997). The individuals classified with ASD in AN Study 2
were all among the high scorers of the TAS.

Neuropsychological assessments were administered for the first time in AN
Study 2 (Gillberg et al. 1996) when the majority had recovered from AN. The
Wechsler scales were used in order to assess intelligence. The AN group did not
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differ from the COMP group in respect of full scale IQ, but they performed
significantly worse on the object assembly subtest. This subtest measures the ability
of global processing as opposed to attention to details. The finding was highlighted
by the researchers who pointed out the resemblance between this neuropsycholog-
ical pattern and the one seen in ASD. In AN Study 3, when 10 years had elapsed
from AN onset (Gillberg et al. 2007), the AN group showed persisting difficulties
with central coherence, and a subgroup classified with ASD had test profiles similar
to those found in individuals with high-functioning ASD. In AN Study 4 (Gillberg
etal. 2010), 18 years after AN onset, the AN group performed the Tower of London,
a test measuring executive functions with a significantly lower speed compared with
the COMP group. In order to assess theory of mind, Happé’s mental cartoons were
used. The AN group had significantly lower scores regarding accuracy on this test.
The scores correlated with psychosocial functioning according to the Global
Assessment of Functioning (GAF) of the DSM-1V (APA 1994).

Altogether 16 individuals (32 %) in the AN group had been assigned an ASD
diagnosis in at least one of the four studies by a blinded rater (Anckarsater et al.
2011). No individual in the COMP group had been assigned an ASD diagnosis.
Two women were omitted, one in the AN and one in the COMP group as their
social interaction problems had clear adult-age exogenous causes. One in four in
the total AN group had no paid employment due to their ED and/or other
psychiatric problems compared with 2 % in the COMP group. Six individuals
(12 %) in the AN group had at all four examinations been classified as having
ASD, including retrospective history of childhood ASD. Autistic traits
premorbidly or in AN Study 2 predicted poor psychosocial outcome at 18-year
follow-up (Wentz et al. 2009).

The St. George’s Study, London

In 2002 a study was conducted on chronic ED patients at St. George’s Hospital
Medical School in London (Wentz et al. 2005). The aim of the study was to
investigate the occurrence of ASD, ADHD, Tourette’s disorder, and other tic
disorders in this population. Altogether 30 patients, 21 inpatients and nine out-
patients, all tertial referrals, were investigated at mean age 27 years. The majority
had AN, 21 women, and nine women had BN. The mean age at current ED onset
was 18 years and the average duration of the current ED was 9.5 years. Asperger
Syndrome Diagnostic Interview (Gillberg et al. 2001), Checklist for autistic disor-
der (APA 1994) and Asperger’s syndrome were used to assign diagnoses of ASD.
ADHD-RS was used to assess ADHD symptomatology. A checklist for tics and
Tourette’s disorder and the Structured Clinical Interview for DSM-IV for Axis II
Personality Disorders (SCID-II), a semi-structured interview pertaining to person-
ality disorders, were included.

Among the women with chronic AN one in three had ASD, and one in four had
had ADHD during childhood (in three cases they also fulfilled a diagnosis of
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Table 2 ASD, ADHD, and tic disorders in women with chronic eating disorders

AN group BN group

(n=21) (n=9)
ASD 7 (33 %) 0
ADHD 5 (24 %) 0
Tourette’s disorder/chronic tic disorder 5 (24 %) 333 %)
Any neuropsychiatric disorder 13 (62 %) 333 %)

ADHD in adulthood) (see Table 2). Tourette’s disorder and other chronic tic
disorders occurred in both the AN and the BN group (see Table 2). Two individuals
had Tourette’s disorder and both of them belonged to the BN group.

Gender and Age: Assessment Problems

Most ED studies have not presented gender-specific results, mostly because of
small study samples or exclusion of males. Psychometric tools and outcome criteria
used in the EDs have mainly been validated for females only. The finding that the
EDs, especially AN, and the ASDs may share personality traits and cognitive style
suggests that we miss individuals with EDs who do not conform to the female
prototype of AN. Autistic traits in girls with AN is overlooked in the same way as
EDs are not recognized in obsessive young males with abnormal eating.

There is a lack of criteria and instruments for assessing deviant eating behavior
and mealtime problems in adolescents and adults with ASD and normal intelli-
gence. For this purpose our group has developed a web-based self-report question-
naire, The Swedish Eating Assessment for Autism spectrum disorders, SWEAA.
The instrument has been validated from age 15 years and older (Karlsson et al.
2013).

Key Terms

Alexithymia. An impaired ability to identify and describe emotional states.

Anorexia nervosa. Weight loss by self-starvation and exercise that does not dimin-
ish even when the person is sickly underweight.

Bulimia nervosa. Repeated binge eating followed by compensatory behaviors to
avoid weight gain.

Orthorexia nervosa. Correct appetite, meaning an obsession with so-called healthy
eating which can lead to an unbalanced diet and malnutrition.

Pica. Eating nonedible substances.

Rumination. Repetitive regurgitation of ingested food, rechewing the food, and re-
swallowing.

Set-shifting. An executive function assessing flexibility.
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Key Facts of Autism Spectrum Disorders and Eating
Problems/Disorders

» Aberrant eating habits are overrepresented in autism spectrum disorders.

¢ In autism spectrum disorders, studies and clinical experience indicate
a continuance of eating problems into adolescence and adult age but research
is scant.

* Overweight and obesity are common in autism spectrum disorders, seemingly
not in small children, but increasingly prevalent from school age.

¢ Individuals with eating disorders, anorexia nervosa in particular, exhibit limited
capacity to interpret nonverbal communication.

» Problems with social communication occur premorbidly both during illness and
after recovery in anorexia nervosa.

» In eating disorders, especially anorexia nervosa, deficits in executive function
and mentalizing, similar to those in autism spectrum disorders, are overrepre-
sented even after recovery from the eating disorder per se.

e Autism spectrum disorders are overrepresented in individuals who develop
anorexia nervosa.

e Autism spectrum disorders are common in chronic cases of anorexia
nervosa.

Summary Points

» Disordered eating occurs in the majority of cases with autism spectrum disorders
and lead to severe complications for mental and somatic health but is often not
diagnosed or indeed assessed.

e Aberrant eating habits seem to be only one of many ritualistic behaviors in
children with Asperger’s disorder and some of these will persist in their eating
patterns in adolescence and adulthood.

« Assessment of predisposing factors of eating disturbances is necessary to find
appropriate interventions.

¢ Anorexia nervosa is associated with a range of neuropsychological problems
similar to those in the autism spectrum disorders, which are present long after
the eating disorder per se is no longer an issue.

* Some autistic features in anorexia nervosa may be a cognitive style, not deficit.
The cognitive style is characterized by limited flexibility, weak central coher-
ence, and mentalizing problems.

¢ Some individuals who develop anorexia nervosa meet criteria for autism
spectrum disorders. They may represent the extreme of neurocognitive and
personality problems to be found more generally in anorexia nervosa.

¢ Clinicians must be aware of the neurocognitive problems in anorexia nervosa in
order to provide adequate treatment.
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